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siRNA duplexes allowed the quantiﬁcation of transfected cells via
ﬂow cytometry and direct visualization of the depth of in situ
transfection by ﬂuorescent microscopy.
Results: Flow cytometry revealed that >90% of monolayer
chondrocytes were transfected by Accell™ and Lipofectamine™
2000. In explants, only Accell™ reached >50% transfection
efﬁciency, while Lipofectamine™ 2000 exposed chondrocytes
achieved <25%. Correspondingly, microscopy demonstrated that
only Accell™ treated guinea pig (Figure 1, left column) and equine
(Figure 1, middle column) cartilage contained ﬂuorescent cells
throughout all zones; Lipofectamine™ 2000 transfected chondro-
cytes were restricted to explant surfaces (Figure 1, right column;
equine explant represented).
Figure 1
Conclusions: This study showed that, although transfection of
chondrocytes in monolayer can be achieved with both reagents,
only Accell™ can accomplish full-thickness transfection of ex-
plants. Future investigations will demonstrate the effective knock-
down that can be attained using Accell™ in joint tissue in vitro and
in vivo.
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Purpose: Wnt-β-catenin signaling activation has been observed in
cartilage and synovium of osteoarthritis, a disease associated with
abnormal articular chondrocyte hypertrophy. The mutant ank/ank
mouse is a model of chondrocyte hypertrophy and osteophyte
formation. The aim of this study is to demonstrate the roles of
the Wnt pathway in the ank mouse, by studying the distribution of
β-catenin in articular and epiphyseal cartilage as well as synovium.
Methods: Decalciﬁed parafﬁn embedded 5 μm sections were
obtained from knee joints from 12 mice, 3 ank/ank and 3 controls
each at 8 and 12 weeks of age respectively. The sections were
stained with hematoxylin and eosin (H&E). Immunohistochemical
studies were performed using antibodies for rabbit anti-mouse
polyclonal anti-beta-catenin.
Results: As we previously reported, H&E staining revealed hy-
pertrophic chondrocytes in the superﬁcial articular cartilage of ank
mice, a ﬁnding not observed in control mice. Immunohistochem-
istry for β-catenin antibody in 8 week-old ank mice revealed intense
staining in both articular and epiphyseal chondrocytes from all the
layers, showing nuclear translocation. Marked β-catenin cytoplas-
mic staining of the synovial lining of ank mice was also noted. In
contrast, control mice at 8 weeks reveal less intense cytoplasmic
and membrane staining of all the layers of the articular cartilage,
with absence of nuclear staining. The epiphyseal intercellular ma-
trix from 8 week-old ank mice stained intensively, predominantly in
the proliferating and prehypertrophic zones. In contrast, in epiphy-
seal cartilage matrix from control mice, β-catenin matrix staining
was much weaker than that observed in the ank mouse. At 12
weeks, articular chondrocytes from ank mice continue to reveal
strong cytoplasmic and nuclear staining for β-catenin in all lay-
ers of the articular cartilage (Figure 1). This strong staining was
also observed in the epiphyseal chondrocytes of ank mouse, in
the cartilage matrix, as well as in synovial lining cells. Articular
chondrocytes from the superﬁcial layer of control mice showed al-
most no staining for β-catenin, with only focal membrane staining
in chondrocytes from the deep layer. No β-catenin staining was
noted in the epiphyseal chondrocytes, matrix or synovial lining
cells of control mice at 12 weeks (Figure 2).
Figure 1. Ank/ank proximal tibial
cartilage, 12 weeks
Figure 2. Wild type proximal tibial
cartilage, 12 weeks
Conclusions: Our study showed increased cytoplasmic and nu-
clear immunostaining for β-catenin at 8 weeks in ank mice chon-
drocytes when compared to normal, revealing high levels of free
cytoplasmic β-catenin in ank mice. This increase was observed in
all the layers of the articular and epiphyseal cartilage, as well as in
the matrix and synovium. Increased β-catenin immunohistochemi-
cal levels were still persistent in articular and epiphyseal cartilage
in ank mice at 12 weeks, whereas 12 week control mice showed
only minimal activation in both cartilaginous tissues and synovium.
The results demonstrate increased Wnt-β-catenin activation in ank
mice chondrocytes and its persistence with age. We suggest that
Wnt-β-catenin signaling activation is a common process for the
pathogenesis of chondrocyte hypertrophy, both in ank mouse and
in osteoarthritis. This reinforces the ank mouse as a model to
study chondrocyte hypertrophy in osteoarthritis.
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Purpose: Adiponectin is an adipokine produced by adipose tissue
and known to regulate a number of metabolic processes includ-
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ing insulin sensitivity. Recently, adiponectin has also been found
to regulate immune responses and inﬂammation. Adiponectin is
found in OA joints but its role in the pathogenesis of OA and in
cartilage metabolism is not clear. In the present study, we inves-
tigated the relation of circulating adiponectin and biomarkers of
cartilage degradation (COMP and MMP-3) in patients with OA,
and the effects of adiponectin on human OA cartilage.
Methods: Blood samples were collected from 38 male OA patients
(BMI 29.5±0.8 kg/m2) undergoing knee replacement surgery be-
cause of severe OA, and adiponectin, COMP and MMP-3 con-
centrations were measured by immunoassay. Cartilage samples
collected from OA patients under total knee arthroplasty were
placed in tissue culture and exposed to adiponectin.
Results: Plasma adiponectin (2.5±0.2 μg/ml) correlated positively
with serum COMP (r=0.55, p=0.001) and plasma MMP-3 (r=0.34,
p=0.046). In tissue culture experiments, adiponectin increased the
expression of iNOS, and production of nitric oxide, interleukin-6 (IL-
6) and MMP-3 in human OA cartilage. The effects of adiponectin
of NO and IL-6 production were mediated through MAP kinases
Erk1/2, p38 and JNK, and p38 pathway was involved in the
adiponectin-induced MMP-3 production.
Conclusions: Circulating adiponectin concentrations correlated
positively with the measured biomarkers of cartilage degradation,
i.e. COMP and MMP-3 in male OA patients; and adiponectin
was found to increase the production of catabolic/proinﬂammatory
mediators MMP-3, nitric oxide and IL-6 in human OA cartilage.
The ﬁndings introduce adiponectin as a catabolic factor in OA.
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Purpose: Toll-like receptor (TLR)2 is increased in OA cartilage and
TLR2 ligands trigger catabolic responses in chondrocytes, includ-
ing MMP release. We previously showed that Epithelial Speciﬁc
ETS (ESE)-1 expression is induced by inﬂammatory factors, in-
cluding LPS, in non-epithelial tissues and that it acts as a primary
mediator of inﬂammatory responses. In addition, ESE-1 levels
are higher in OA chondrocytes, where it mediates IL-1-induced
COL2A1 promoter repression, suggesting its involvement in carti-
lage catabolism. In this study, we aimed to investigate the role of
TLR2 in regulating ESE-1 gene expression in chondrocytes.
Methods: Immortalized human C28/I2 chondrocytes were trans-
fected with TLR2, TLR-4 and MyD88 expression vectors, and
ESE-1 messenger RNA (mRNA) was analyzed by real time RT-
PCR. Transactivation by TLR2 and TLR4 was analyzed using
the human ESE1 promoter sequences spanning -1541 to +29
cloned into a luciferase reporter (pXP2/ESE1wt) in co-transfection
experiments with p50, p65 and MyD88 expression vectors. To
examine the role of NF-κB in ESE1 transactivation by TLR2, the
pXP2/ESE1mut with a mutation in the NF-κB site was utilized in
co-transfections. The speciﬁc NF-κB inhibitors SN50 and caffeic
acid phenethyl ester (CAPE), both of which inhibit translocation of
the NF-κB complex into the nucleus, were used to further conﬁrm
NF-κB involvement on ESE1 promoter activation and endogenous
mRNA levels.
Results: ESE-1 mRNA was induced by TLR2 alone or together
with MyD88, and CAPE decreased this induction in C28/I2 cells. In
luciferase reporter assays, TLR2 overexpression, alone or together
with MyD88, activated the pXP2/ESE1wt promoter, whereas TLR4
required MyD88 for the activation and the pXP2/ESE1mut was
less responsive to TLR2 without or with the MyD88 adaptor. TLR-
2 alone gave a modest increase in ESE-1 promoter activity, while
TLR2 cooperated with NF-κB p65/p50 in transactivating the ESE-1
promoter activity, However, TLR4 required its adaptor MyD88 to
cooperate with p65 and p50 in transactivating the ESE-1 promoter
activity. The addition of an NF-κB inhibitors, SN50 or CAPE,
partially blocked the TLR2-induced ESE1 promoter activity alone
or together with MyD88.
Conclusions: Our previous ﬁndings that ESE-1 is induced by
inﬂammatory factors, including LPS, a TLR4 ligand, prompted us
to ask whether ESE-1 participates in cartilage catabolic processes
induced by TLRs. These receptors have been detected in OA
cartilage, where they are proposed to augment joint destruction.
Indeed, TLR2 levels are higher in OA cartilage and its ligands
induce chondrocyte catabolic responses, including MMP release
and type II collagen degradation. Here, we show that the ESE1
promoter activity and endogenous ESE1 mRNA were up-regulated
by TLR2 and that this activation partially relies on the translocation
of the NF-κB family member p50 and p65 to the nucleus. Given
the role of ESE-1 as a key regulator of responses to inﬂammatory
mediators, our results suggest that ESE-1 may participate in the
catabolic responses triggered by TLR2 or TLR4 in OA cartilage.
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Purpose: To investigate expression of molecular markers involved
in endochondral ossiﬁcation during osteoarthritis (OA) in an animal
model. The expression of Wnt4, Wnt5a and Wnt5b, and the
activity of β catenin were correlated with the expression of p57Kip2,
p107 and cartilage markers (Sox9, Aggrecan and Collagen II,
Collagen X); data were also correlated with the expression of
proinﬂammatory cytokines and apoptosis at different stages of
OA.
Methods: Wistar male rats were sacriﬁced at 5, 10 and 20 days
following a partial menisectomy in order to induce experimental
OA. As normal control we used knees from animals without
exercise and surgery. Histological, immunohistochemistry and in
situ hybridization analyses were performed for Safranin-O fast
green stain, IL1β, IFNγ, TNFα, β catenina, p107, p57kip2, aggrecan,
Sox9, collagen type II, collagen type X, Wnt4, Wnt5a and Wnt5b.
A TUNEL test was used to assess programmed cell death.
Results: During OA the ﬁrst molecular changes were observed
as soon as 5 days after surgery, even though no macroscopi-
cally changes were observed. The expression of Sox9, aggrecan
and collagen type II was down-regulated indicating loss of ar-
ticular chondrocyte phenotype. These results coincided with up-
regulation of p57kip2 and p107, an increase of cellular death and
expression of collagen type X, indicative of hypertrophy of ar-
ticular cartilage as occurs during endochondral ossiﬁcation. Also
TNFα, which is an important catabolic cytokine involved in the
initiation and progression of articular cartilage destruction, was
up-regulated at 5 days post-surgery, while IL1β and TNFα were
up-regulated at 10 days post-surgery in cartilage damaged, as
compared with the controls. All these molecular changes are as-
sociated with molecular changes of key regulators of endochondral
ossiﬁcation, belonging to Wnt family. The promoter of hypertrophy
of cartilage Wnt4 was up-regulated coinciding with the onset of
